


                              Subject: Botany 
 

              

Fundamental, Structural and functional unit of all living organisms

Unicellular Multicellular  
         
 Unicellular organisms are capable of: 

  (i) Independent existence 
  (ii) Performing the essential functions of life 
 
 
 Anton van Leeuwerhoek: First saw and descrised a live cell 

  Robert Brown: Discovered Nucleus 
  Schleider (1838) and Schwann (1839): Formulated cell theory 
  Rudolf Virchow (1865): Modified cell theory. Omnis cellula -  - Cellula. 
 
 
 Cell theory can be summarised as 

   (i) All living organisms are composed of cells and products of cells 
   (ii) All cells arise from pre-existing cells 
 
 
 Cell type   Feature, Size, Shape 

Mycoplasma   Smallest cell; 0.3 to 0.34 m 
Bacteria   3 to 5   4m 
Ostrich Egg   Largest isolated single cell 
Human Erythrocyte  About 7.0 4m in diameter, Round and Biconcave disc shaped 

   Nerve cell / Neuron  Longest cells in humans; Long and Branched 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 An overview of cell 

 
CELL

Nucleus Cytoplasm Organelles Cell- membrane Cell wall

Dense structure containing
chromosomes in which genetic 
material is presnet

Prokaryotic cell Eukaryotic cell

Membrans bound Membran gless

Main Arena:
Cellular activities
Semi fluid matria
occupics the volume of cell

Membrane Bound Membrane Less

Absent :
Prokaryotes

Present : 
Eukaryotes Present :

Prokaryotes
Present:
Eukaryotes

Only Ribosomes 1. Ribosomes
2. Certrioles - 
only in Animal 
Cells

Outer membrane of cell
which delimits the structure 
of cell

Present :
Plant cell
Animal Cell

Outer boundary of 
Cell membrane

Present 
Plant cell

Absent 
Animal cell

 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 Prokaryotic cell 

 Kingdom Monera – Bacteria, BGA (Cyanobacteria), Mycoplasma, PPLO 
 
 Mycoplasma – Cell wall absent; Plcomorphic in nature 

   
 Plasmid DNA –   Resistance to Antibiotics 

   Monitor Bacterial Transformation 
 
  Pili      Fimbriae 

Elongated tubular structure   Small Bristle like fibres 
Pilin Protein     Helps attach / anchorage 
Sex pili helps in conjugation   the bacteria to rocks 
 

   

  

Ribosomes

rRNA = proteins
15-20 nm

Mg2+

70 S
30 S

50 S

Protein Synthesis
 (Poly Ribosome)  

 
        

  

 

Inclusion bodies

Reserve food materials Phosphate granules
Cyanophycean granules
Glycogen granules  

 
 

 
 
  
 
 
 
 



 
Cell Envelope

Tightly bound 3
layered structure

Glycocaly Cell wall Plasma - membrane

Outer most, differ in
composition + thickness

Loose Sheath Thick Tough

Slime layer Capsule

Determines shape of cell

Selectively Permeable

Chromotophores Mesosomes

Membrareous extensions 
into the cytoplasm

Photosynthesis

Formed by externsion of 
plasma Membrane into the cell

Vesicle Tubule Lamellae

Prokaryotic cell Motile or Non-motile

If motile

Flagella
The filamerous 
Extensions

Filament Hook Basal body

Cell wall formation

Cell division

DNA Replication

Respiration Increases 
surface area of Plama 
membran
Secretion Increase 
Enzymatic content

In Cyanobacteria

 
 



  
 

Eukaryotic cell

Protista, Fungi, Plantae, Animalia

Presence of membrane bound Organelles leads to extensive compartiv 
mertalisation of cytoplasm.

Passive tansport Active transport

Selectively Permeable

Neutral Solutes - Focilitated 
                            diffusion
               Water - Osmosis
Polar molecules - Diffusion

Na+ - K+ Pump

Cell Membrane

Lipid bilayer - 40 %

Lipid : Phosphoglyceride
                  +
              Cholesterol

Polar Head Two Non-polar
        Tails

Singer and Nicolson
Fluid Mosaic Model - 1972

Quasifluid Nature of Lipids enables lateral movement of proteins

Ribosome, Centriole
Non - Membranous

Cell - organelles

Double membranous Single membranous

Nucleus, Mitochondria
Plastids

Lysosomes
Microbodies
Golgi complex ER

Proteins - 52 %

Ease of 
Extraction

Integral Peripheral
Partially on totally
       Buried

Lie on Surface

 
 



ER

ER divides the intra cellular space into two distinet
Compartments - Luminal (Inside ER)

Extra luminal (Cytoplasm)

SER RER

Lacks ribosomes
Synthesis lipid
Lipid like steroidal
Hormones in Animal cells

Bears Ribosomes
Extensive and continous
with outer membrane of Nucleus

P rotein Synthesis and Scretion

Discovery In 1898, Camillo Golgi observed densely stained
reticular structures near the nucleus which later named 
Golgi bodies

Golgi 
Apparatus

Size

Functions

0.5 um to 1.0 um diameter

Packaging of materials
Glycoproteins and Glycolipids formation

Cisternae

Eis Transfor

Contais mary flat, disc-shaped Sacs

 
 
 

Plastids

Leucoplast Chloroplast Chromoplast

Colourless
Store food

Green coloured Coloured

Amyloplast
Starch
E.g Potato

Aleuro plast
Proteins

Elaioplast
Fat & Oil

Carotene
Xanthophyll
Phycoenythring
Phycocyanin  



Chloroplast

Shape

Lens Shaped
Oval
Spherical
Discoid
Ribbon Like

Size

Stroma

Length = 5 to 10 um
Width = 2.4 um

Enzymes for the Corbohydraes
Synthesis
Ds circular DNA
70S Ribosomes

Flattered membranous sacs called Thylakoids
Thylokoids ore arranged in Stacks like Piles of

Number
Chlamydomonas - 1

Cell

Mesophyll cell - 20 to 40
Cell

Structure
Double membrane bounded
Inner Membrane
Less permeable
Space limited by inner
Membrane - Stroma

 
 
 
 

Cilia

Cilia and 
 Flagella

Flagella

1. Small structures work like Oars

2. Causing the Movement of Either the 
cell on the Sourrounding fluid

1. Hair like out growths of the cell membrane
    and are covered with cell membrane.

2. Energe from certiole like structure called
    Based bodies (not covered with membrane).

3. Core (or) filament is called Axoneme contain number
    of Microtubules  



Size :

Number
per cell :

Movement :

Function :

Small Long
5 - 10 um up to 150 um

Few in number

Flagella beats
Independently

(Non - Co ordinated Manner)

Locomotion only

 
 

Nucleolus Non - Histone          Histone          DNA          RNA

1. Membrane less
2. Active ribosomal RNA synthesis

3. protein Synthesis Chromatin

Number

one Nucleus

   one cell

Nucleus " Nucleoplasm"
described by 
Robert Brown

Stained by
Basic dyes

Called as
Chromatin by
Flemming

R.B.C, Sieve Cells
Lack nucleus

Nuclear Envelope

Nuclear Pore

Formed by the fusion of 
Two membranes.
Function
Maintains the movement of
RNA and protein molecules in
Both directions.

Peri-nuclear Space
Consists of two parallel
membrances with a space
between called peri-nuclear
space

MicrobodiesPlart cell Animal cell

Minute Membrane bound
Vesicles - Contain Enzymes  
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